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METHOD FOR REPAIRING A CONNECTING 

DEVICE FOR THE ELECTRICAL 
CONNECTION AND FOR SUPPLYING AND 
CARRYING AWAY THE COOLANT TO AND 
FROM THE HOLLOW CONDUCTOR 
ELEMENTS OF THE STATOR WINDING 
BARS OF ELECTRICAL MACHINES 

This is a continuation-in-part of application Ser. No. 
08/415 J6Z filed Apr. 3, 1995, now U.S. Pat No. 5.557,837. 

BACKGROUND OF THE INVENTION 

1. Held of the Invention 

The invention relates to a method fox repairing or replac- 
ing a connecting device for electrical connection and for 
supplying and carrying away the coolant to and from the 
hollow conductor elements of the stator winding bars of 
electrical machines, in the case of which connecting device 
the hollow conductor elements and, if appropriate in the case 
of a stator winding which also comprises solid conductor 
elements as well as hollow conductor elements, all the 
conductor elements are surrounded by a metallic component 
and are brazed thereto and to one another, which component 
overhangs the conductor elements forming a water chamber 
and ends in a connecting fitting for coolant supply and 
carrying the coolant away. 

2. Discussion of Background 

In the stator winding overhang of water-cooled electrical 
machines, the coolant is supplied from annular header lines 
via insulating hoses to the so-called water chambers at the 
end of the conductor bars. The water chamber is formed by 
a connecting device in which the hollow conductor elements 
are surrounded by a metallic component and are brazed or 
soldered thereto and to one another. The metallic component 
overhangs the conductor elements to form this water cham- 
ber. It ends in a connecting fitting for coolant supply and 
carrying coolant away* The connecting device is at the same 
time also used as the electrical connection. 

The connecting device is subject to high mechanical loads 
(vibration) during operation. Even very small leakages lead 
to consequential damage to the electrical machine. If such 
damage occurs, the brazed or soldered joints — if at all 
possible — must be replaced. In general, only the removal or 
even the complete replacement of the stator winding 
remains. There is thus a major requirement for a repair 
method which can be carried out without removal of the 
stator winding. 

SUMMARY OF THE INVENTION 

Accordingly* one object of the invention is to provide a 
novel method for repairing a connecting device of the 
generic type mentioned initially, which method can be 
carried out easily and manages without removal or even 
replacement of the stator winding, but at the same time 
makes possible leakage-free brazed or soldered joints. 

This object is achieved according to the invention by a 
repair method which comprises removal of the existing 
connecting device from the bar end by inductive heating; 
cleaning the bar end in the region where the new connecting 
device is intended to be mounted; aligning the conductors of 
the end of the stator winding bar by heating the bar end to 
above the flow point of the braze holding the conductors in 
position while simultaneously holding the conductors of the 
end of the stator winding bar under compression in the two 
orthogonal directions perpendicular to the length of the 
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stator winding bar; material-cutting machining of the end 
surface of the bar end, especially by minin g- introducing 
nairow slots between adjacent conductor elements into the 
end of the bar in the transverse direction and vertical 
direction; pushing on a first connecting part which com- 
pletely surrounds the bar end; filling remaining gaps 
between the first connecting part and the outer surfaces of 
the bar end with copper foil and/or braze foil; filling the 
narrow slots, which have been introduced into the end of the 
bar. with copper foil and/or braze foil; inductive heating of 
the first connecting part and of the bar end and brazing with 
the addition of braze; at least visual inspection of the braze 
joint thus created; fitting a second connecting part to the free 
end surface of the first connecting part by brazing; and 
testing the sealing of the connecting device created in this 
way. 

This object is also achieved according to the invention by 
a repair method which comprises at the steps of removing an 
existing connecting device from the end of the stator wind- 
ing bar; aligning the conductors of the end of the stator 
winding bar by heating the bar end to above the flow point 
of the braze holding the conductors in position while simul- 
taneously holding the conductors of the end of the stator 
winding bar under compression in two orthogonal directions 
perpendicular to the length of the stator winding bar; apply- 
ing an electrically conductive first connecting part onto the 
end of the stator winding bar such that said first connecting 
part substantially surrounds said end of the stator winding 
bar, and sealing any gaps between the end of the state 
winding bar and said electrically conductive first connecting 
part. 

The invention is in this case based on the idea of man- 
aging with a minimum of modifications to the existing 
connecting device and at the same time retaining inspection 
of the quality of the repair measures at any Hm* This 
includes, inter alia, the deliberate creation of clean, defined, 
comparatively large-area braze points and the capability to 
fill the resulting gaps with filling strips made of copper and 
braze, or a combination of beth, such that only extremely 
small gaps still remain which arc later filled without any 
residue during brazing, as a result of the capillary effect 
Furthermore, the splitting of the connecting device in two is 
to be e mphasi zed, which allows accessibility, and thus the 
capability to inspect the braze joints to be created, at any 
time. This splitting in two furthermore makes possible great 
flexibility in the design of the two connecting parts, particu- 
larly with respect to their separating surfaces, as weiL The 
latter can be designed such that, on the one hand, the 
brazing/testing of the first connecting part can be carried out 
easily whereas, on the other hand, the second connecting 
part makes possible the connection to the existing coolant 
lines as well as to the electrical connections virtually "seam- 
lessly". 

While the description refers to braze or brazing, it may be 
appreciated that the invention also encompasses the use of 
solder and soldering, and so the term "braze" or "brazing" 
as used in the remainder of this specification should be 
interpreted to optionally include solder or soldering. 

Exemplary embodiments of the invention and further 
advantages which can be achieved thereby are explained in 
more detail in the following text with reference to the 
drawing. 

BRIEF DESCRIPTION OF THE DRAWINGS 
A more complete appreciation of the invention and many 
of the attendant advantages thereof will be readily obtained 
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as the same becomes better understood by reference to the 
following detailed description when considered in connec- 
tion with the accompanying drawings, wherein: 

FIG. 1 shows a longitudinal section through a known 
connecting device for the electrical connection and for 
supplying and carrying away the coolant to and from the 
hollow conductor elements of the stator winding bars of 
electrical machines; 

FIG. 2 shows a cross section through the connecting 
device according to FIG. 1. along the line AA in said figure; 

FIG. 3 shows a cross section through the bar end close to 
the end surface after the introduction of slots between 
adjacent conductor elements; 

FIG. 4 shows a longitudinal section through the bar end 
according to FIG. 3; 

FIG. 5 shows a longitudinal section through a connecting 
device as is used for the repair method according to the 
invention, slots which have been introduced into the end 
surface of the conductor bar being filled with special filling 
pieces; 

FIG. 6 shows the detail X from FIG. 5 on an enlarged 
scale; 

FIG. 7 shows a longitudinal section through a connecting 
device as is used for the repair method according to the 
invention, the hollow conductor ends subsequently having 
been widened, as a modification to FIGS. 5 and 6; 

FIG. 8 shows a longitudinal section through the bar end 
of FIG. 7 close to the end surface, after the introduction of 
holes at the meeting point of four hollow conductors, and 
subsequent filling of these holes with copper round material; 

FIG. 9 shows a cross section through the bar end accord- 
ing to FIG. 8, along the line BB in said figure; 

FIG. 10 shows a longitudinal section through a connect- 
ing device in which the separating surface between the two 
connecting parts is laid in the direction of the connecting 
fitting; 

FIG. 11 shows a cross section through the bar end of a 
stator winding bar which also contains solid conductor 
elements, as well as hollow conductor elements; 

FIGS. I2A and 12B are respectively sectional and side 
views schematically showing the brazing of the first con- 
necting part to the end of the stator winding bar using a 
hydraulic pressing tool and an induction hearing coil; and 

FIG. 13 is a schematic orthogonal view of an embodiment 
in which the first connecting part has a window and a 
floating window cover plate for maintaining the aligned 
position of the conductor ends during the brazing of the first 
connecting part onto the bar end. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring now to the drawings, wherein like reference 
numerals designate identical or corresponding parts 
throughout the several views, the object used as the basis for 
the repair method which is to be described in the following 
text is a known connecting device for the electrical connec- 
tion and for supplying and carrying away the coolant from 
the hollow conductors of the stator winding bars of an 
electrical machine, as is illustrated schematically in FIGS. 1 
and 2. 

The stator winding bar which, in the case of the example 
is constructed only from hollow conductor elements 1, is 
provided at its end with a connecting device in the form of 
a metallic component 2. The latter surrounds the totality of 
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all the conductor elements 1. overhangs them externally to 
form a water chamber 3 into which the cooling channels 4 
open into the conductor elements 1, and ends in a connecting 
fitting 5 for coolant supply and carrying the coolant away. 

The conductor elements 1 are silver-brazed to one another 
and to the metallic component The braze gaps* which are 
illustrated excessively large in FIG. 1 and FIG. 2 and are 
filled with braze are designated by 6. The electrical connec- 
tion S (indicated by dashed lines in FIG. 1) of the connecting 
device is located in the case of the example on the outside 
of the water chamber 3, and has been omitted in FIG. 1 
because it is not necessary for understanding of the inven- 
tion. 

After the machines have been operated for a time, leak- 
ages can occur at the braze joints. The wall of the water 
chamber 3 itself can also become unsound if — as is normal 
in a large number of relatively old machines — it is made of 
cast copper. The consequence is that cooling water passes 
into the winding overhang space or — as is far more 
dangerous— into the conductor bar. which must be avoided 
under all circumstances. Because of the confined spatial 
conditions in the winding overhang space, the replacement 
of such connecting devices is extremely tiresome. As a rule, 
removal of the stator winding is not possible, for economic 
reasons. The invention now comes into play here. 

The repair method according to the invention is presented 
in summary form as follows, and comprises essentially the 
following method steps: 

a) removal of the existing connecting device (metallic 
component 2) from the bar end by inductive heating; 

b) cleaning the bar end in the region where the new 
connecting device is intended to be mounted; 

c) aligning the conductors of the end of the stator winding 
bar by heating the bar end to above the flow point of the 
braze holding the conductors in position while simul- 
taneously holding the conductors of the end of the 
stator winding bar under compression in the two 
orthogonal directions perpendicular to the length of the 
stator winding bar; 

d) material-cutting machining of the end surface of the bar 
end, especially by milling; 

c) introducing narrow slots 7 between adjacent conductor 
elements 1 into the end of the bar in the transverse 
direction and vertical direction in order to remove "old" 
braze between the conductor elements down to a pre- 
defined depth; 

f) pushing on a first connecting part 2a which is made of 
copper and completely surrounds the bar end; 

g) filling re mainin g gaps between the first connecting part 
2a and the outer surfaces of the bar end with copper foil 
and/or braze foil; 

h) filling the narrow slots 7, which have been introduced 
into the end of the bar, with copper foil and/or braze foil 
or a combination of both; 

i) inductive heating of the first connecting part 2a and of 
the bar end and brazing with the addition of braze; 

j) at least visual inspection of the braze joint thus created; 
k) fitting a second connecting part 2b made of copper to 

the free end surface of the first connecting part 2a by 

brazing; 

1) testing the sealing of the connecting device created in 
this way. 

In step a, the metallic component 2 is heated by inductive 
means to the melting temperature of the braze and is pulled 
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off the bar end. Devices for deliberate local heating of 
components and braze joints are covered by the prior art and 
for this reason are not explained in more detail. 

This is followed, as step b. by the mechanical cleaning of 
the braze points, which can be done, for example, by 
brushing or polishing. In this case, the exfoliated material 
and porous old braze are removed down to the bare copper 
or bare braze. 

After this, in step c, the conductors of the end of the stator 
winding bar are aligned by heating the bar end to above the 
flow point of the braze holding the conductors in position 
while simultaneously holding the conductors of the end of 
the stator winding bar under compression in the two 
orthogonal directions perpendicular to the length of the 
stator winding ban The conductor elements 1 of the end of 
the stator winding bar, with the existing insulation stripped 
therefrom, are inserted into an induction heating coil which 
may be of the type used in step a and a hydraulic press is 
positioned over the heating coil for pressing in the horizontal 
and vertical directions. The braze holding the conductors in 
position is then heated to above its flow point while the press 
applies pressure to align the conductors by closing the gaps 
therebetween. 

After this — step d — the hydraulic press and heating coil 
are removed and the end surface of the conductor bar is 
machined by metal-cutting machining, preferably by 
milling, until a clean copper surface is achieved. 

In step e, narrow slots 7 having a width b=0.5 mm and a 
depth t=10-15 mm are introduced into the former braze gaps 
between mutually adjacent conductor elements 1, as is 
illustrated in FIGS. 3 and 4. This can be done using a 
side-milling cutter which is mounted on an auxiliary device 
at the bar end. The essential feature in this case is that the 
width b of the slots is dimensioned such that the outer wall 
of the hollow conductor elements is also included in the 
milling process, so that the side wall of the slot 7 is 
machined, except for the conductor copper, as far as the 
crossing points 8 where four conductor elements abut- 
against one another. 

In step f, one half 2a of a metallic connecting part is now 
pushed onto the bar end which has been prepared in this 
manner. This half may be manufactured from solid, rolled 
copper, or is forged, and is brought to the corresponding 
shape by metal-cutting machining; it is thus not a casting. 
Hie dimensions of the hole in this first half at the end of the 
bar side largely correspond to the original bar end. It 
overhangs the bar end by a certain amount s. Taking into 
account the subsequent fitting of the second connecting part 
26. the excess amount should be selected to be as large as 
possible, as will be explained later in conjunction with FIG. 
10. 

Gaps which possibly still remain between the inner wall 
of the first connecting part 2a and all the outer surfaces of 
the conductor bar are now (step g) filled with first filling 
strips 9. These first filling strips 9 have become Jcnown under 
the designation SILFOS and are offered in a wide range of 
compositions and thicknesses which may be between 0.1 
mm and 1.2 mm. If required, copper-foil strips can also 
additionally be used in order to fill relatively large gaps as 
completely as possible as well. 

The slots 7 are now filled with second filling strips 10 (in 
step h). Since the slot width b (to be filled) is now produced 
by the milling tool and is thus defined, filling strips 10 are 
preferably considered here which comprise a central copper 
layer 11 with braze layers 12. 13 arranged on both sides, as 
can be seen from the detailed illustration in FIG. 6. This 
results in the braze gaps being kept as small as possible, so 
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that all the gaps are filled during the subsequent brazing step 
i, as a result of the capillary effect. 

The bar end prepared in this way with the first connecting 
part 2a pushed on is now inductively heated and brazed with 
the addition of braze (step i) to secure the first connecting 
part to the bar end. 

There is also a concern that the aligned conductors at the 
end of the bar will lose their alignment during brazing step 
i. This possibility is minimized according to a feature of the 
invention illustrated in FIGS. 12A. 12B and 13. Here, step 
f is performed by inserting the conductor elements 1 of the 
end of the stator winding bar into a modified first connecting 
part 2aa having a window lab at one lateral wall thereof. A 
window plate 2ac, which has a thickness greater than that of 
the first connecting part 2aa, is fitted in the window lab 
through the intermediary of a braze strip 2aa\ Prior to the 
heating of step i. pressure is applied to window plate lac in 
the arrow direction, for example via a conventional hydrau- 
lic press 102, which may be of the same type used in step c. 
The pressure retains the aligned positions of the conductor 
ends during the subsequent brazing (step i) by induction 
heating coil 100. A water jacket 104 having a cooling water 
flow controlled by the temperature sensed by the thermo- 
couple 106 may be used to protect the remaining insulation 
on the conductors. Upon the solidification of the braze after 
step i the bar end is unified with the part 2aa f the alignment 
of the conductor ends is maintained, and the window plate 
lac is unified with the first connecting part 2aa by the braze 
strip latL 

After the brazing of the first connecting part 2a, all the 
braze points are now inspected and investigated for freedom 
from porosity (in step j). A sealing test can optionally be 
carried out even at this stage, for example by provisional 
closure of the first connecting part and pressing off, for 
example using helium gas, for example from the other side 
of the machine. 

After completion of the inspection and, if appropriate, 
after reworking of the braze points, the second connecting 
part 2b is now placed onto the first connecting part la (in 
step k). with the interposition of braze foils (not shown in 
FIG. 5). and is brazed thereto. Like the first this second part 
is also manufactured from solid copper and is brought to the 
appropriate shape by metal-cutting machining; it is thus not 
a casting. For reasons of completeness, it should be men- 
tioned at this point that the electrical connection is made to 
the second connecting part 2b in the case of this and all 
further variants, and the second connecting part 2b has been 
prepared with the first, even before the brazing. In order to 
enlarge those end surfaces of both connecting parts 2a, 2b 
which are to be brazed to one another, and in order to 
simplify the mutual adjustment, these connecting parts 2a, 
2b are stepped on their end surfaces. The silver braze which 
is used for this joint may in this case have a lower melting 
temperature than that used for brazing the first connecting 
part 2a to the bar end, in order to prevent damage to those 
silver-braze joints. Silver brazes having an increased silver 
content are used in this case. 

Completion of all the braze joints is followed by final 
inspection according to step 1. in which the test for sealing 
by pressing off using, for example, helium gas, is carried out 
as well as visual inspection. 

In addition to the repair method which has been described 
in the preceding text and is at the moment regarded as being 
preferred by the applicant, modifications are possible with- 
out departing from the framework covered by the invention. 
One of these modifications relates in particular to method 
step h. It is shown, by way of example, in FIGS. 7 to 9. 
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After the first connecting part 2a has been pushed on in 
step f , and any remaining gaps between this connecting part 
2a and the outer surfaces of the bar end have been filled, 
"conventional" braze foil strips with a thickness of approxi- 
mately 1 mm are inserted into the slots 7. The hollow 
conductor elements 1 are then widened at their end until the 
slots 7 which have been milled in step 4 are closed at the end 
(cf. FIG. 7 in which the slots which are illustrated exces- 
sively wide are already filled with silver braze). The remain- 
ing critical gaps 8 at the point where four adjacent conduc- 
tors meet which gaps 8 cannot be closed by this widening, 
are now drilled down to a depth which may be approxi- 
mately 13 to 15 mm It has in this case been found that it is 
sufficient to accomplish this using a drill of 1 to 1. 5 mm 
Pins 14, which are 13 to 15 mm long and are made of copper 
round materiaL are now inserted into these holes (cf* FIGS. 
8 and 9), and the gaps are in this way closed. The purpose 
of this procedure is virtually to dose all the gaps in order to 
create capillaries for the liquid braze into which it can flow 
and can also remain therein. Steps i to 1 then follow in the 
indicated manner. 

As already mentioned, two brazing processes which are 
successive both in time and in space, must be carried out in 
the case of the repair method according to the invention. In 
the case of such a process, there is always the risk of the 
quality of the preceding brazing being adversely affected 
during a subsequent brazing process. In the present case, this 
risk can be avoided on the one hand by suitable selection of 
the melting point of the silver braze. Another possibility is 
to design the connecting device, more precisely the position 
of the separating surfaces of the two connecting parts 2a and 
2b. such that the second braze point is as far as possible 
away from the first, that is to say to enlarge the distance s (cf 
FIGS. 5 and 7). However, this is dependent on the structural 
characteristics at the site of the repair. In the case of 
connecting devices having a comparatively large extent, as 
is illustrated schematically in FIG. 10, the separating surface 
T of the two connecting parts 2a and 2b can be located a very 
long distance away from the end surface of the conductor bar 
and towards the connecting fitting 5. However, nothing is 
changed in the described repair method, at most with the 
exception that one and the same braze can now be used for 
beth silver-brazing operations. 

The repair method according to the invention has been 
described in the preceding text with reference to a conductor 
bar consisting only of hollow conductor elements 1. It is 
self-evident that the method is also suitable for stator 
winding bars which also have solid conductor elements 15 
as well as hollow conductor elements 1 (cf. FIG. 11). In the 
case of such an arrangement, and following the teaching of 
the invention, after removal of the original connecting 
device, cleaning of the outer surfaces of the bar end, aligning 
the conductor ends and milling its end flat narrow slots are 
introduced between all the conductor elements 1, IS, that is 
to say also between adjacent hollow and solid conductor 
elements as well as between two adjacent solid conductor 
elements 15. The alternative (filling the slots only- with braze 
foil and widening the hollow conductor elements 1 indicated 
in step h is admittedly possible here, but depends on the 
distribution of the hollow conductor elements in the con- 
ductor bar itself. 

The essential feature in all the design variants of the 
invention is to ensure in each case that all the earlier braze 
points are machined down to a predetermined depth seen 
from the bar end, and can thus be wetted well by the "new" 
braze, and that all gaps which are too large for the brazing 
are avoided or filled (capillary brazing). 

Obviously, numerous modifications and variations of the 
present invention are possible in light of the above teach- 
ings. It is therefore to be understood that within the scope of 
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the appended claims, the invention may be practiced other- 
wise than as specifically described herein. 

What is claimed as new and desired to be secured by 
Letters Patent of the United States is: 

1. A method of repairing a joint between conductor 
elements of a stator winding bar of an electrical machine and 
a connecting device connected to an end of the stator 
winding bar for providing electrical connection and coolant 
flow for the conductor elements, the method comprising the 
steps of: 

removing an existing connecting device from the end of 
the stator winding bar; 

aligning the conductors of the end of the stator winding 
bar by hearing the bar end to above the flow point of the 
braze holding the conductors in position while simul- 
taneously holding the conductors of the end of the 
stator winding bar under compression in two orthogo- 
nal directions perpendicular to the length of the stator 
winding bar; 

forming slots in the end of the stator winding bar and at 
locations such that said slots extend to locations where 
said conductor elements abut one another; 

applying an electrically conductive first connecting part 
onto the end of the stator winding bar such that said first 
connecting part substantially surrounds said end of the 
stator winding bar; and 

sealing said slots and any gaps between the end of the 
stator winding bar and said electrically conductive first 
connecting part, 

2. The method of claim 1 wherein said sealing step 
comprises: 

filling gaps between said first connecting part and an outer 
surface of said end of the stator winding bar with at 
least one first filler element; 

filling said slots with at least one second filler element; 
and 

heating at least one of said end of the stator winding bar 
and said first connecting part, wherein at least one of 
said first and second filler elements comprise at least 
one layer of a material which melts during said heating 
step, and adding sufficient additional meltable material 
to assure complete sealing of said gaps and slots. 

3. The method of claim 1 wherein said sealing step 
comprises: 

filling gaps between said first connecting part and an outer 
surface of said end of the stator winding bar with at 
least one first filler element; 

filling said slots with at least one second filler element; 
and 

inductive heating at least one of said end of the stator 
winding bar and said first connecting part, wherein at 
least one of said first and second filler elements com- 
prise at least one layer of a material which melts during 
said heating step* and adding sufficient additional melt- 
able material to assure complete sealing of said gaps 
and slots. 

4. The method of claim 3 including the further steps of: 
visually inspecting said sealed gaps via said first connect- 
ing part; and 

applying an electrically conductive second connecting 
part onto said first connecting part so as to form a 
complete connecting part. 

5. The method of claims 1 including a step of cleaning 
said end of the stator winding bar after the step of removing 
the existing connecting device. 

6. The method of claims 1 including a step of material- 
cutting machining said end of the stator winding bar after the 
step of removing the existing connecting device. 
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7. The method of claim 6 wherein said material-cutting 
machining comprises milling. 

8. The method of claims 1 wherein at least one of said 
conductor elements is hollow. 

9. The method of claims 1 wherein at least one of said 
conductor elements is solid. 

10. The method of claims 1 wherein said step of removing 
an existing connecting device from the end of the stator 
winding bar comprises inductive heating at least one of said 
stator winding bar and said connecting device. 

1L The method of claim 1 wherein groups of four of said 
conductor elements abut one another at points and said slots 
extend to said points. 

12. The method of claim 10 wherein said slots form 
straight lines. 

13. The method of claim 10 wherein said slots form 
intersecting sets of straight lines which intersect at said 
points. 

14. The method of one of claims 2 wherein at least one of 
said first and second filler elements comprise a spacer 
element 

15. The method of one of claims 3 wherein at least one of 
said first and second filler elements comprise a spacer 
element 

16. The method of claim 8 including, after said slot 
forming step, the step of widening said hollow conductor 
elements at said end of the stator winding bar until edges of 
adjacent conductor elements touch one another. 

17. The method of claim 16 wherein groups of four of said 
conductor elements abut one another at points and said slots 
extend to said points, including the step of drilling holes into 
said bar at said points and inserting pins of meltable ma^ri ? ? 
into the drilled holes. 

18. A method of repairing a joint between conductor 
elements of a stator winding bar of an electrical machine and ' 
a connecting device connected to an end of the stator 
winding bar for providing electrical connection and coolant 
flow for the conductor elements, the method romprising the 
steps of: 

removing an existing connecting device from the end of 
the stator winding bar; 

aligning the conductors of the end of the stator winding 
bar by heating the bar end to above the flow point of the 
braze holding the conductors in position while simul- 
taneously holding the conductors of the end of the 
stator winding bar under compression in two orthogo- 
nal directions perpendicular to the length of the stator 
winding bar; 

applying an electrically conductive first connecting part 
onto the end of the stator winding bar such that said first 
connecting part substantially surrounds said end of the 
stator winding bar; and 

sealing any gaps between the end of the stator winding bar 
and said electrically conductive first connecting part 

19. The method of claim 18 including the step of main- 
taining the alignment of the conductors of the end of the 
stator winding bar during said sealing step. 

20. The method of claim 19 wherein said maintaining step 
comprises: 

applying, in said applying step, an electrically conductive 

first connecting part having a window covered by a 

floating cover plate; 
filling gaps between said first connecting part and an outer 

surface of said end of the stator winding bar with at 

least one braze filler element; 
applying pressure to the conductors of the end of the stator 

winding bar via said floating cover plate; and 



heating, in said sealing step, at least one of said end of the 
stator winding bar and said first connecting part to melt 
said at least one braze filler element while maintaining 
said pressure. 

21. A method of repairing a joint between conductor y 
elements of a stator winding bar of an electrical machine and 

a connecting device connected to an end of the stator 
winding bar for providing electrical connection and coolant 
flow for the conductor elements, the method comprising the 
steps of: 

removing an existing connecting device from the end of 

the stator winding bar; 
cleaning said end of the stator winding bar; 

aligning the conductors of the end of the stator winding 
bar by heating the bar end to above the flow point of the 
braze holding the conductors in position while simul- 
taneously holding the conductors of the end of the 
stator winding bar under compression in the two 
orthogonal directions perpendicular to the length of the 
stator winding bar; 

material-cutting machining said end of the stator winding 
bar; 

forming slots in the end of the stator winding bar and at 
locations such mat said slots extend to locations where 
said conductor elements abut one another; 

applying an electrically conductive first connecting part 
onto the end of the stator winding bar such mat said first 
connecting part substantially surrounds said end of the 
stator winding bar; 

filling gaps between said first connecting part and an outer 
surface of said end of the stator winding bar with at 
least one first filler element; 

filling said slots with at least one second filler element; 

sealing said gaps and slots by heating at least one of said 
end of the stator winding bar and said first connecting 
part at least one of said first and second filler elements 
comprising at least one layer of a material which melts 
during said heating step, and adding sufficient addi- 
tional meltable material to assure complete sealing of 
said gaps and slots; 

visually inspecting said sealed gaps via said first connect- 
ing part; 

applying an electricaily conductive second connecting 
part onto said first connecting part so as to form a 
complete connecting part; and 

testing the repaired joint 

22. The method of claim 18 including the step of main- 
taining the alignment of the conductors of the end of the 
stator winding bar during said sealing step. 

23. The method of claim 19 wherein said maintaining step 
comprises: 

applying, in said step of applying an electrically conduc- 
tive first connecting part onto the end of the stator 
winding bar. an electrically conductive first connecting 
part having a window covered by a floating cover plate; 

applying pressure to the conductors of the end of the stator 
winding bar via said floating cover plate; and 

heating, in said sealing step, at least one of said end of the 
stator winding bar and said first connecting part to melt 
said at least one first filler element, while maintaining 
said pressure. 
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— A method for Providing a n electrical , 

and f l u i d connector on an eiectro-fhnriin 

conductor, said electri cal and fluidie 
Connector having a first: membe r and a second 
member that are separat e and both electrically 
conductive, said second member ha ving a fluid 
port that facilitates fluidie connection to a 
fluid conductor and said se cond member being 
configured to facilitate ele ctrical connection 
to an electrical condu ctor, said method 
comprising the steps of; 

fa) Securing said first mem ber to said 
electro-f luidic conductor suc h that said first 
member encircles an en d portion of said 
e l ectrp -f l u i d i c condu c tor and forms a fluid 
tight seal thereto, and elect r ically connects 
therewith ; and 

fb) matafrlY Connecting said first member 
to said second member- such that said first 
member and said second member de f ine a hollow 
i nner chamber that comprises a f luid tight 
chamber for passing fl uid between said 
e l ectro-f l u i d i c conductor and said fluid nort 

of said second member, and where i n said first 
member and said second member t h emselves 

def i ne fln electri cal conn ection between sair| 
e l ectro-fluidic conductor a n d said electrical 
Conductor When said elp^r ical conductor i« 
attached to said second m o m^r , 
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2L5_. The method of claim 24. w herein said 

method further comprises the ste p of removing 
a defective electrical and flui dic connector 
from said electro-f luidic conductor prior to 
said securing step (a) . 

The method of claim 25. wh erein said 

defective electrical and fluidic c onnector 
comprises a single piens electri cal and 
fluidic connector such that sai d method 
includes removing said single p iece electrical 
and fluidic connector fr om said electro- 
f luidic conductor prior to said securing step 
(a) , 

2J^ The method of claim 25. wherein said 

removing said defective electrica l and fluidic 
connector comprises the step of heating said 
defective electrical an d fluidic connector to 
soften an existing brazing alloy securing said 
defective electrical and fluidi c connector to 
said electro-fluid condu ctor such that said 
removing step is facilitated. 

2S^ The method of cla im 24. wherein said 

method further comprises the step of verifying 
Said fluid tight seal of said securing step 
fa) Prior to said matahly conne c ting step rbl . 
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22^ The method of claim 28. wherein said 

verifying step includes affixing a test cap to 
said first member and pressurizing said 
electro-f luidic conductor suc h that any leaks 
between said first member and said electro- 
f luidic conduct or are detected. 

2_£L The method of claim 24. w herein said 

securing step (a) compr ises the step of 
brazing said first memb er to said electro- 
fluidic conductor using a first brazing alloy, 

The method of claim 30, wherein p rior to 

said brazing step, said securin g step fa) 
includes placing said fi rst brazing alloy 
around said end portion of said electro- 
f luidic conductor, 

22^ The method of claim 30, wherein said 

matablv connecting step (h) comprises brazing 
said first member to s aid second member using 
a second brazing all oy having a lower melting 
temperature than a melting tempe rature of said 
first brazing alloy. 

3A. The method of claim 32. wh erein said 

connecting Step (h) comprises heating said 
first member an d said second member to a 
temperature at least as h igh as the melting 
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temperature of the second braz ing alloy but 
lower than the melting temperature of the 
first brazing alloy such that the first 
brazing alloy does not melt during said 
connecting step (h) , 

34^ The method of claim 24 f wherein said 

first member has at least one groove on an 
outer surface thereof f and wherein said method 
further comprises inserting a third brazing 
alloy into said at least one groove such that 
said matably c onnecting step fb) comprises 
brazing said first member to said second 
member using said third brazing alloy. 

35 , The method of claim 34 , wherein said 

matably connecting step (b) comprises 
inserting said first member flush into said 
second member prior to said brazing of said 
first member to said second member. 

36. Th e method of claim 35 f wherein said 
method includes placing a ribbon alloy on an 
outer surface of said first member after said 
inserting of said third brazing alloy into 
said at least one groove and prior to said 
inserting said first member into said second 
member, said r ibbon alloy securing said first 
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member to said second member as a result of 
said brazing of said fi rst member to said 
second member. 

37 1 The method of claim 24 , wherein said 

matablv connecting step (h) comprises 
inserting said first member into s aid second 
member and brazing said first member to said 
second member. 

23^ The method of claim 37. wherein said 

method includes placing a rib bon alloy on an 
outer surface of said fi rst member prior to 
said inserting said first member into said 
second member. 

The method of claim 37. wherein said 

method further comprises applying pressure 
that forces said first member into said second 
member during said brazi ng of said first 
member to said second member. 

jiXLt The method of c laim 24 f wherein said 

method furthe r comprises the step of 
connecting said electrical cond uctor and said 
fluidic conductor to said electrical and 
fluidic connector for facilitating electrical 
and fluidic connection thereto. 

41* The metho d of cla i m 4 0 , whe r ei n said step 

Of connecting said electrical c onductor and 
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said fluidic conductor to said electrical and 
fluidic connector comp rises brazing said 
electrical conductor an d said fluidic 
conductor to said electrical and fluidic 
connector t 

A2_« The method of claim 41 f wherein said 

fluidic conductor and said electrical 
conductor comprise a si ngle conductive pipe 
such that said step of connecting said 
electrical conductor a nd said fluidic 
conductor to said ele ctrical and fluidic 
conductor comprises bra zing said single 
conductive pipe to said electrical and fluidic 
connector. 

The method of claim 40 r w herein said 

method further compri ses the step of 
insulating the electri cal and fluidic 

connector i 

The method of claim 24. wherein said 

electro-f luidic conduct or comprises a stator 
bar in a water cooled electric m achine, and 
wherein said securing step fa) and said 
matablv connecting ste p (h\ are performed 
while said stator bar is installed in said 
water cooled electric machine — 



ABSTRACT 



A method of repairing a joint between conductor elements of 
a staler winding bar of an electrical machine and a connect- 
ing device connected to an end of the stator winding bar for 
providing electrical connection and coolant flow for the 
conductor elements includes the steps of removing an exist- 
ing connecting device from the end of the stator winding ban 
aligning the conductors of the end of the stator winding bar 
by heating the bar end to above the flow point of the braze 
holding the conductors in position while simultaneously 
holding the conductors of the end of the stator winding bar 
under compression in two orthogonal directions perpendicu- 
lar to the length of the stator winding ban forming slots in 
the cad of the stator winding bar and at locations such that 

the slots extend to locations where the conductor elements 
abut one another applying an electrically conductive first 
connecting part onto the end of the stator winding bar such 
that the first connecting part substantially surrounds the end 
of the stator winding bar and sealing the gaps and slots. 
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IN THE UNITED STATES PATENT & TRADEMARK OFFICE 
IN RE APPLICATION OF: 

ALFRED TfflARD-LAFORET ET AL : EXAMINER: 

APPLICATION NO. 08/966,368 
FILED: NOVEMBER 7, 1997 

: GROUP ART UNIT: 3206 

FOR: METHOD FOR REPAIRING A 

CONNECTING DEVICE FOR THE 
ELECTRICAL CONNECTION AND... 

DECLARATION UNDER 37 C.F.R. 1.175 AND CONSENT OF ASSIGNEE 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

We, the undersigned inventors hereby declare that: 

1. Our residence, Post Office address and citizenship are stated below next to our 

names. 

2. We believe that we are the original, first and joint inventors of the invention entitled 
METHOD FOR REPAIRING A CONNECTING DEVICE FOR THE ELECTRICAL 
CONNECTION AND FOR SUPPLYING AND CARRYING AWAY THE COOLANT TO 
AND FROM THE HOLLOW CONNECTOR ELEMENTS OF THE STATOR WINDING 
BARS OF ELECTRICAL MACHINES, described and claimed in Letters Patent No. 
5,659,944 (hereinafter '944 patent) issued on August 26, 1997. 



3. We hereby claim foreign priority benefits under Section 119 of Title 35 United 
States Code of German Application no. 195 02 308.0, filed on January 26, 1995. 

4. We also claim the benefit of the filing date of U.S. patent Application Serial no. 
415,362, filed on April 3, 1995 and now U.S. patent no. 5,557,837. 

5. We have reviewed and understand the contents of the above mentioned 
specification, including the claims, as amended by any amendment specifically referred to in 
the present declaration. 

6. We acknowledge the duty to disclose information known by us to be material to the 
patentability of this application as defined in Section 1.56 of 37 C.F.R. 

7. We verily believe the original patent to be wholly or partly inoperative or invalid by 
reason of our claiming less than we had a right to claim in the patent. 

7. All of the errors resulting in our claiming less than we had a right to claim arose 
without any deceptive intention. 

8. A first error resulting our claiming less than we had a right to claim is the failure of 
the '944 patent to include a claim reciting a method for providing an electrical and fluid 
connector on an electro-fluidic conductor, said electrical and fluidic connector having a first 
member and a second member that are separate and both electrically conductive, said second 
member having a fluid port that facilitates fluidic connection to a fluid conductor and said 
second member being configured to facilitate electrical connection to an electrical conductor, 
said method comprising the steps of (a) securing said first member to said electro-fluidic 
conductor such that said first member encircles an end portion of said electro-fluidic 
conductor and forms a fluid tight seal thereto, and electrically connects therewith; and (b) 
matably connecting said first member to said second member such that said first member and 
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said second member define a hollow inner chamber that comprises a fluid tight chamber for 
passing fluid between said electro-fluidic conductor and said fluid port of said second member, 
and wherein said first member and said second member themselves define an electrical 
connection between said electro-fluidic conductor and said electrical conductor when said 
electrical conductor is attached to said second member. 

9. The undersigned declare further that all statements made herein of their own 
knowledge are true and that all statements made on information and belief are believed to be 
true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of this application or any patent issuing thereon. 




Alfred Thiard-Laforet Wilibald Zerlik 

Residence Residence 
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CONSENT OF ASSIGNEE 



U.S. Patent 5,659,944, issued on August 26, 1997 to Thiard-Laforet, et al has been 
assigned to Asea Brown Boveri AG of Switzerland, which is the complete assignee of the 
above-referenced patent, by an assignment recorded at Reel 8232, Frames 604-606. The 
undersigned herein certifies that he has reviewed the assignment recorded at said reel and 
frame, and that to the best of his knowledge and belief title is in the above-noted assignee. 
The undersigned further certifies that he is an officer of the assignee, Asea Brown Boveri AG, 
having the authority to consent to the reissue patent application, and so consents thereto. 

The undersigned declares further that all statements made herein of his own knowledge 
are true and that all statements made on information and belief are believed to be true; and 
further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code and that such willful false statements may jeopardize the validity 
of this application or any patent issuing thereon. 
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HONORABLE COMMISSIONER OF PATENTS AND TRADEMARKS 
WASHINGTON, DC 20231 



Re: U.S. Serial No. 08/966,368 

Applicant: ALFRED THIARD-LAFORET ET AL 
Title: METHOD FOR REPAIRING A 

CONNECTING DEVICE FOR THE... 



Commissioner: 



Attached hereto for filing are the following papers: 

DECLARATION UNDER 37 C.F.R. 1.175 AND CONSENT OF ASSIGNEE 

NOTICE TO FILE MISSING PARTS... 

PETITION FOR EXTENSION OF TIME 
INFORMATION DISCLOSURE STATEMENT, PTO FORM-1449 

Our check in the amount of 5 950.00 is attached covering any 
required fees. In the event any variance exists between the amount 
enclosed and the Patent Office charges for filing the above-noted 
documents, including any fees required under 37 CFR 1.136 for any 
necessary Extension of Time to make the filing of the attached 
documents timely, please charge or credit the difference to our 
Deposit Account No. 15-003 0. A duplicate of this sheet is 
enclosed. 
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MAI^p^^^U^TADT, P.C. 

Gr4gory J. Maier 
Registration No. 25,599 
Robert T. Pous 
Registration No. 29,099 
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IN THE UNITED STATES PA TENT & TRADEMARK OFFICE 

IN RE PATENT OF : 

ALFRED THIARD-LAFORET ET AL 

SERIAL NO.: (Application to reissue 

Patent No. 5,659,944 issued on 
August 26, 1997) : 

FILED: JANUARY 26, 1996 

FOR: METHOD FOR REPAIRING A CONNECTING DEVICE 
FOR THE ELECTRICAL CONNECTION. . . 

REQUEST UNDER 37 C.F.R. 1,607 

ASSISTANT COMMISSIONER FOR PATENTS 
WASHINGTON, DC 20231 

SIR: 

Applicants herein request the declaration of an 
interference between the above-referenced application and U.S. 
patent 5,573,414, issued on November 12, 1996 to Taillon et 
al. A proposed count is set forth below: 

COUNT 

A method for providing an electrical and fluid connector 
on an electro-f luidic conductor, said electrical and fluidic 
connector having a first member and a second member that are 
separate and both electrically conductive, said second member 
having a fluid port that facilitates fluidic connection to a 
fluid conductor and said second member being configured to 
facilitate electrical connection to an electrical conductor, 
said method comprising the steps of: 

(a) securing said first member to said electro-f luidic 
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conductor such that said first member encircles an end portion 
of said electro-f luidic conductor and forms a fluid tight seal 
thereto, and electrically connects therewith; and 

(b) matably connecting said first member to said 
second member such that said first member and said second 
member define a hollow inner chamber that comprises a fluid 
tight chamber for passing fluid between said electro-f luidic 
conductor and said fluid port of said second member, and 
wherein said first member and said second member themselves 
define an electrical connection between said electro-f luidic 
conductor and said electrical conductor when said electrical 
conductor is attached to said second member. 

Claim 1 of Taillon et al corresponds to the proposed 

count . 

Claim 24 of the above-referenced application 
corresponds to the proposed count. The terms of claim 24 are 
applied as follows: 

24. A method for providing an electrical and fluid 
connector on an electro-f luidic conductor [COL. 1, LINES 15- 
19] , said electrical and f luidic connector having a first 
member [2a] and a second member [2b] that are separate and 
both electrically conductive [COL. 4, LINES 49-50 AND 61-62], 
said second member having a fluid port that facilitates 
f luidic connection to a fluid conductor [COL. 4, LINES 3-4] 
and said second member being configured to facilitate 
electrical connection to an electrical conductor [COL. 6, 
LINES 44-46], said method comprising the steps of: 

(a) securing said first member to said electro-f luidic 
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conductor such that said first member encircles an end portion 
of said electro-f luidic conductor and forms a fluid tight seal 
thereto [COL* 4, LINES 49-58; COL 6, LINES 30-36], and 
electrically connects therewith [COL. 6, LINES 44-46]; and 

(b) matably connecting said first member to said 
second member such that said first member and said second 
member define a hollow inner chamber that comprises a fluid 
tight chamber for passing fluid between said electro-f luidic 
conductor and said fluid port of said second member [COL. 4, 
LINES 61-63; COL. 6, LINES 37-61], and wherein said first 
member and said second member themselves define an electrical 
connection between said electro-f luidic conductor and said 
electrical conductor when said electrical conductor is 
attached to said second member [COL. 6, LINES 44-46]. 
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ASSISTANT COMMISSIONER FOR PATENTS 
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